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Chapter NR 516
LANDFILL CONSTRUCTION DOCUMENT ATION

NR 516.01  Purpose. NR 516.06  Closure of landfill areas.

NR 516.02  Applicability. NR 516.07  Soil and geomembrane testing requirements.

NR 516.03  Definitions. NR 516.08 Testing requirements for landfills with extended collection lines.
NR 516.04 General requirements. NR 516.09 Expedited construction documentation approval.

NR 516.05 Construction of landfill areas.

Note: Corrections made under s. 13.93 (2m) (b) 6. anitdts. RegisterAugust,  of the sidewalliner, manhole and tank installation, and placement
1997,No. 500 of the drainage layer or cover soil above the geosynthetic. liner

NR 516.01 Purpose. The purpose of this chapter ishielp Thesepersonnel shall also be on-site to inspect the following

ensurethatefficient, nuisance—free and environmentally accepticwItIeS after their completion: temporary and permarnernt ero

e S0l waste managerment pocectres are prastcetstate 1on ool TE2SUIES SUeh a dicfeseig and sedmertator,
andto outline the requirements regardiegting and construction !

; . ' ; . ndgrading; clay liner surface preparation and grading, leachate,
documentatiorfor solid waste landfills. This chapter is adopted], . L : e : A
unders.227.11 Stats., and ct289, Stats. @smeterand gas piping prior to their being covevdth soil; pip

> . . ' ing with tanks, manholes or vaults and installation of instrurenta

Loae Y S Shegisier January1988, No. 385efl. 2-6-88:am. Register June,  ion and controls; and gas extraction well heads. The department
may require by written approval that a registered professional

NR 516.02 Applicability. (1) Except as otherwispro- engineerbe present during other critical construction activities.
vided, this chapter governs all landfilss defined in s289.01 (b) With respect to pata), substitution of personnel shall only
(20), Stats., except small demolition waste landfills regulatestcur due to substandard performaneacations or uncontrol
under ch. NR 503 hazardous waste facilities as defined in sable circumstances such as injuifjness, employee termination
291.01(8), Stats., and regulated under cN& 660to 679 and  or resignation. Howeveif necessarin order to provide experi
metallicmining operations as defined in293.01 (9) Stats., and enced personnel, geomembrane installation quality assurance
regulatedunder chNR 182 may be performed by a dérentregistered professional engineer

(2) This chapter doesot apply to the design, construction oior qualified technician directlgupervised by that registered pro
operationof industrial wastewater facilities, sewerage systenfgssionalengineer In no case, howeveamay the personngler
andwaterworks treating liquid wastes approved undgB%.41  forming quality assurance for geomembrane installatimn
Stats.,or permitted under ct283 Stats., nor to facilities used employed by the geomembrane manufactufabricator or
solely for the disposal of liquid municipal or industrial wastemstaller. Also, where justified by the size of the construction proj
which have been approved unde81.4] Stats., or permitted ect, multiple registered professional engineergualifiedtechni
underch.283, Stats., excegor facilities used for the disposal of ciansmay perform quality assurance work concurrently

solid Was(t:e. 268 @ mad (3) CERTIFICATION. A certification section shall be included as
History: Cr. Register January1988, No. 385eff. 2-6-88; correction in (1) made £ H i i

unders. 13.93 (2m) (b) 7., StatRegistey May, 1994,No. 461 am. (1),Register, the ﬁé?t S?]Ctlon of any constlructlodo?umentat&ﬁreé)f_clllrt p:rje

June,1996, No. 486eff. 7-1-96;correction in (1) made under s. 13.93 (2m) (b) Paredfor the construction or closure of a portio nanit an

7., Stats.,Register December 2006 No. 612 shallinclude the following:

(a) The signed certification statement contained itNR.
0.05(4) as well as the seaf all registered professional engi
neerswho either performed qualigssurance work on the project
or supervised qualified technicians who did so.

NR 516.04 General requirements. (1) REPORTPREPA (b) A table clearly identifying each registered professional
RATION. A report documenting all aspects of construction shall gg@gineerand qualified technician who performed quality assur
preparedor the initial construction of thiandfill; the construc  anceduring the constructionwhich aspects of construction each
tion of all subsequent phasesportions thereof; the constructionpersonprovided on site quality assurance for; the numbelagé
of any storm watergroundwaterleachate ogas control struc eachwas present at the landfill performing qualidgsurance
tures;the implementation of remedial actions; ahe closure of work; and the total hours each spent atstite performing quality
each major disposal area. Approval of a report which documeggsurancevork. The table shall also cleaitientify the registered
the construction of any portion dhe base of a landfill shall be professionakngineer supervising each qualified technician.
obtainedfrom the department prior to initiating disposal opera (c) A second table identifying who prepared each ponion
tionsin the newly established area, unless the department doesth@lconstruction documentation report including botrrative
issuea determinationwithin 60 days after receiving a completeandplan sheets.

submittal, along with the appropriate review and construction (d) Separate signestatements by the registered professional

NR 516.03 Definitions. The terms used in this chapter arg,
definedin s.NR 500.03
History: Cr. Register January1988, No. 385eff. 2-6-88.

inspectionfees specified in ctNR 520 engineersidentified in sub.(2) certifying to the best of their
 (2) QuauiTy assurANCE. Constructiorand closure of all land  knowledge information and belief that the construction of each
fills shall comply with the following: item identified in the following subdivisions was accomplished in

(a) A registered professional engineer or qualified techniciaonformancewith the approved plans and all applicable solid
whois directly supervised by a professional engineer shalbbe wasteadministrative code requirements. All observed deviations
tinuously on-site and performing assigned qualéagsurance shallbe explicitly noted and discussed including any changes in
dutiesthroughout the following: placement and testifighe clay materials. Thiscertification may not be construed to be either an
componenbf the liner and cover systems, installation and testingplied or express guarantee or warranty regarding the perfor
of the geosynthetic components of liner ammyer systems, all manceof the construction documented in this repdib further
aspectof sump and sideslope riser construction or penetratioggalificationsto the certification statement may be madeeath
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statementshall also clearly identify the personal observation$f, in the departmergt’opinion, major changes are proposed te pre
knowledgeor other information on which the certification isviously approved plans, a plan modification approval will be
based. required. The report shall indicate the proposed limits of installa

1. The clay component of a liner or cap. The statement sHi#n and the schedule for construction.
specificallyaddress: (b) Identification of the manufacturer of the geomembrane,

a. The quality of clay materialsed and the methods utilizedGCL and other geosynthetics used in construction, manufacturer
in its placement. qugllflﬁatlons,telchm%al spﬁc[ﬂc?nons_?f the gecf)membran(_aI reslr:JI

- - - andpolymer selected, technical specifications for geotextile an

b. Connectlpns with previously pla'ced clay layers. reinforcementof the GCL, bentonite specifications uséat

c. Preparation of leachate collection trenches, SuB®S, nanyfactureof the GCL, and results tie manufacturés quality
headertrenches and any pipe penetrations through the clay conro tests on the geomembranes and GCLs supplied to the proj
ponent. ect. Identification of the fabricator of geotextiles and other-geo

d. Preparatiorf the upper portions of the clay component ogyntheticsused in site construction, technical specifications of the
soil barrier layer componewif a composite-lined or composite—products and materials to be used, methods used to bond the mate
cappedlandfill for installation of thegeomembrane or GCL, rials togetherand to connect panels togethestallation contrac
including smoothness of the surface, removal of rocksaihér tor, contractor qualifications and on-site supervisory fstaf
foreignobjects, and repair of the clay or soil barrier layer surfaggescriptionof any contractor-specific storage and materiat han
dueto rain, rutting or other damage. dling procedures, deployment methods, attachment methods,

e. Placement of sailr other materials placed over the eompanel overlaps, patching, procedur® minimizing bentonite
posite liner or composite cap. lossin the GCL, and acceptable limits on sub—gradgémmem

2. Geomembranes, grids, fabrics, nets and appurtenandd@neor GCL, includingmaximum rut depth, maximum stone
The statement shall specifically address: size, fegnt?val Ofthgravel ctj:_ct>_bb|§zjs and t_otherf debtrllqs danttj Ignlts

: . . . imposedby weather conditionsDescription of methods to be

a. Connections with all prewousl_y placed.geosynthetlcs.. usedto assure the GCL does not become saturated prior to cover

b. Placement of geomembrane in collection trenches; siGggy with soil and the procedure that wiié followed if the GCL
sloperiser sump areas and other irregularly shaped areas.  goeshecome saturated, methods and equipment to be used to

c. Connections of geomembrane around leachate trangisicethe geomembranever the GCL, and the maximutime
pipes,gas extraction wells and any other penetration ottile  betweendeployment of the GCL and placement of soil cover lay
positeliner or composite cap. ers. Description of the selected materialed source of the side

d. Removal of geomembrane wrinkles which were high&loperiser pipe, methods proposed to assemble and place the side
thanthey were wide. sloperiser pipe, and measures to be taken to prevent puncture of

3. Elements of the construction relating to leachate or stofif 9¢0membrane below the sideslope riser pipepaatéctive
waterrouting, collection, storage and transportation as wejaas drainagematerial.
extraction systemsThestatement shall include but not be limited (c) The results of shear test conducted, in accordance with
to: construction of leachate collection and transfer lines, sidSTM method D5321, on the soils and geosynthetic materials
sloperisers for leachate pumping, kiler penetrations, collection selectedor usein construction of the liner system and the final
tanks, manholes, lift stations, lysimeters, gas extraction syste¢aver system. The test shall be conducted using wetted soil and
constructionand leachate headwells. geomembrane interfaces. The shear test results shall be used to

(4) PRECONSTRUCTION MEETINGS. For composite-lined or evaluatethe stability of the geomembrane component over the
composite-cappetandfills, a preconstructiomeeting shall be ¢y component and the drainage layers and overburden placed on
scheduledprior to theinitiation of construction for each phase ofh€geomembrane component. Fi@signs which utilize a GCL,
constructionof the geomembrane component of the linezap. theshear test results shall be used to evaluate the stabithig of
The meeting shall be used to clarify or confirm design changgi§omembrane component over the GCL component argbthe
acceptabilityof selected construction materials and constructidifi'fierlayerand the drainage layers and overburden placed on the
conceptsor practices required in the approved plan of operati¢ffomembraneomponent. &t unit weights of soils shall be used
or identified in the preconstruction report. At a minimum, thd" analyses. If all soiind geosynthetic materials to be used are

meetingshall include the design engingttie appropriate depart 'dentical to those that were tested for a previous construction
mentdistrict and central ite staf, the engineer or engineers€Ventthen the test need not be conducted again. The department

responsibldor quality assurance of all aspeafsonstruction and Maywaive testing of materials which are proposed exclusfoely
the geomembrane installer useon liners or final cover systems with slopes of less than 10%.

(5) PRECONSTRUCTION REPORTS A preconstructionreport . (d) A qualitycontrol plan which provides all information spec
shall be prepared for construction of each phase of a compodi@d in s.NR 514.07 (1) (i)as well as identification of thestalla
liner as wellas each phase of a composite capping Jajee tON contractor contractor qualifications and on-site supervisory
department may also require a preconstruction report for egfff. Any proposed changes to the quality control plan contained
phaseof construction whichutilizes other geosynthetics, or whenn @ landfill's approved plan of operation shall be highlighted and
other geosynthetic materials are used in significant structural fé%Plained.
turesof the landfill. The preconstruction report shall be submitted (e) A quality assurance plan which provides all information
to the department no latéran 15 days prior to each of the preconspecifiedin s.NR 514.07 (1) (j) as well as identification of the
structionmeetings for the construction of the geomembrane comegisteredorofessional engineer and qualified technician who will
ponentof a composite liner or a composite capping layatess be providing qualityassurance and a summary of their qualifica
otherwisespecified, 3 copies shall be provided to the appropriaiens and related work experience.
department field dice. The preconstruction report shall include, (6) ConsTRucTIONINSPECTIONS. The department maynder
ata minimum, the following: s.289.91 Stats., inspect construction projects for the purpose of
(@) Any revisions and detail diagrams incorporating atieterminingcompliance with ch289, Stats., and ch8IR 500to
changesand instructions between the owrtbeinstaller and the 538 The district and centralfafe staf shall benotified, by tele
quality assurance contractorThe report shall highlight and fax, telephone or letteat least one week prior to beginning each
explainany proposed changes to the information provided in téthe construction events specified by tlepartment. A fee shall
planof operation as specified inMR 514.07 (1) (agnd(c) to(h).  bepaid to the department for each required inspection in accord
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ancewith s.NR 520.04 (5) The inspection fees shall be paid atheinvert elevations of alhssociated piping, pump details, float

the time the construction documentation review fee is submittieyel elevations anthe extent of recompacted clay placed around

to the department. andbelow the structures. If float elevations are not available at the
History: Cr. Registey January1988, No. 385eff. 2-6-88; r (1),renum.(2) to  time of submittal of the constructiaocumentation report, they

be (1) and am., c(2) to (6);Register June, 1996, No. 486f. 7-1-96; am. (6Regis- ; i
ter, December1997, No. 504ef. 1-1-98:CR 05-020am. (3) (d) 1. d., (5) (intro), shall be provided to the department when they are available.

(b) and (c)Register January 2006 No. 6Gdf. 2-1-06. (g) Cross—section details shall be included to illustrate all
importantconstruction features of the lindysimeters, leachate
NR 516.05 Construction of landfill areas. In addition collectiontrenchesand sumps, and sediment control and storm

to the general information specified iR 516.04 (3) (djeports watermanagement systems.
documentinghe construction of atlew landfill areas shall cen  (h) Detail drawings shall be included fleachate header lines
tain the following minimum information: or drain lines located outside the limits of waste in critical areas
(1) ENGINEERINGPLANS. A set of 24 inch by 36 inch engineer of below—ground piping such as wheeveral pipes cross or meet
ing plan sheets, or alternative size if approved byddmartment to illustrate suficient pipe location and invert information.
in writing, shall be prepared in accordance withR.500.05and (i) Additional plan sheets, patterned after those specified in
contain: pars.(a) to (h), shall be included for those facilities desigmeéth
(a) A planview documenting the constructed grades for thaultiple liners, groundwategradient control systems or other
sub-basesidewalls, leachate collection trench undercuts and apnstandardiesign features.
sub—basappurtenances such as lysimetersdnaih pipes, prior  (2) REPORTPREPARATION. A comprehensive report containing
to liner placement. Documentation of the grades shall consisteodietailed narrativelescribing the construction of the area in a log
spotelevations taken on a maximum 50—foot grid patteith ical fashion shall be prepared. Particular emphasis shall be given
leachatecollection trench undercut elevations at least every 26 any deviations from thapproved plan of operation and to the
linearfeet. If a totaktation or laser equipment is used to set elevexplicit construction methods used for all locations wheagh
tions, the elevations may be taken every 50 linear feet. Theetransfer piping exits the lined wasiitarea. This report shall
approvedsub—base grades shall also be showihersame area includethe following information at a minimum:

in a clear and legible manner (@) An analysisand discussion of all soil and geomembrane
(b) Plan view drawings showing the locationsibthe various testingwork performed. All density and moisture content testing
soil and geomembrane testing performed. Bashlocation shall resultsshall clearly indicate which Proctor curve or line of opti
beclearly labeled with appropriate identification codes. The planumsis applicable to the soil being compacted. Any changes in
view drawings shall clearly show any areas where removal ati referenced Proctor curve or line of optimums shall be identi
recompaction of clay was necessary in order to atte@mini- fied as to when they occurred and why the change was made. All
mum required specifications. For composite-lined anthpos  raw data from the soind geomembrane testing performed shall
ite—cappedandfills, a plan view drawing shall also clearly showe included in an appendix tihe construction documentation
geomembrang@anelplacement, geomembrane patches and seasportunless other arrangements were previously approved by the
repairs,and geomembrane destructive sample locations. Multiplepartment. The raw data shall be summarized using a tabulated
planviews maybe shown on a single plan sheet if legibility is noformat. Also included shall be the make, model, weight and foot
compromised. lengthof each piece of equipment used to compact clay

(c) A plan sheet documenting the constructed elevafiams  (b) A table containing thicknesses of each layer in the liner sys
theliner system. This plan sheet shall contain spot elevationstein on a 100—foot grid pattern.
thebase, sidewalls and leachate collection trenches. Documenta(c) Discussion of how the leak tests were performed on lysime

tion of grades shall include spot elevations taken on a maximysis and sideslope riseumps and a discussion of any problems
50-footgrid pattern, with leachate collection trench elevationsncounteredind how they were resolved.

takenevery 25 linear feet. If a total station or laser equipmentis \y noc;mentation of the initial leachate collection pipe clean
ums:dgcé tsaekteﬁlee\\g[r'og(s)’Iitr?:alrefgce?at{ehgoe{lec:é?/gérgggatﬁgs out, and pressure testing of force mains and leachate storage tanks.
beghown for the s{;me area in a clear agg legible mar?;er All provisions used to seal pigennections, manhole sections
. - . andleachatestorage tanks including protective coatings and cor

(d) A plan view drawing showing the constructed base gradgssion protection shalbe described. The manufactuserecom
aswell as the locations and elevations of all leachate collectigiendationgor the installation of all equipment shall be included.
lz’indtt(ansflterlllﬁ)lplng,tmatnfgjoles, lift statlodns, g;'Vel”S, tr)]eg;]sthmd Any deviations from the recommendations shall be discussed.
ocationot all unsaturated zone, grounawagss, leachataonr e) Daily summary reports prepared by the registered profes
toring and cleanout devices, surface drainteggures and other sio(nezl engi¥1eer or q)l/Jaliﬁed tgchﬁician pyerformigg contir?uous
pertinentstructures. This information may be shown on the plgy),a ity assurance for each day that installation of geomembrane
sheet required in pa(c) if legibility is not compromised. or other geosynthetics is either attempted or accomplished when

(e) Cross—sections through the constructed area parallel ihstructingcomposite-lined sites. The reports shall specifically
perpendicularto the base line of the facilith minimum of 4 describe practices employedor base grade preparation and

cross-sectionshall be prepared, 2 of which shall be in each diregcceptancdefore geomembrane installation and drairiager
tion. Additional cross-sections shall be prepared as necessary,fgcementand the following:

addclarification. Each of theross—sections shall show actual and 1. Identification and location of geomembrane panels placed
designsub-bas@nd base grade contours, the top of the granuﬁgh modifications of the fabrication plan noted. '
drainageblanket, leachate and groundwater pipe elevations an Identification of field seams and ends of panels, and results
theactual base and sub—base contours of adjacent filled areas. The - p '

designsub—base and base grade contounsaimeed to be shown _of all destructive and nondestructive field tests of test seams and

installedseams.

if there is not an observable variation from the design grades: o )
(f) Detail drawings, both plan view and cross-sectionallof of p:;n gllléathods and procedural steps taken pdield seaming

manholeslift stations, storagéanks, sumps and sideslope riser o .
or locations where leachate transfer piping exits the lined area and4. Identification of wrinkles thatvere lage enough to double
the secondary containment of these features as well as leak de@€rand were cut out and repaired.

tion monitoringpoints and other pertinent construction details. At 5. l|dentification of repairs and destructive samples and the
a minimum, these drawings shall show base and top elevatioresultsof the nondestructive testing of those repairs.
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6. Amount and location of geotextile and other geosynthetiasninimum, each cross sectishall show actual sub—base grades,
usedin construction of the liner basegrades, final refuse grades, and final topsoil grades.

7. ldentification of the sources and product information for (g) Detail drawings, plan view and cross—section, of typical
manufacturedtems used in site construction including geesyrgasextraction wells or gas vents, bedding and assembly tdtthe
thetics. This shallinclude the identification of all solvents anderal and header pipes, header pipe joining details, header pipe
othersealants used in pipe construction. exiting the site, valves, driplegs, manholes, lift stations, collection

8. Weather conditions and constraints. tanks,and blower building and flare.

(f) A series of properly labeled 35 millimeter color prints or (h) Cross section details shdie included to illustrate all
prints from digital photographs documenting all major aspects gpPortantconstruction features of the final coverainagesys
facility construction. This shall include close—up photograghs {€msfor gas condensate, and sediment control and stgter
the construction process including clay liner audl barrier layer Managemenstructures. _
placementandcompaction equipment, deployment of geomem (i) Detail drawings shall be included for gas header and gas
braneand all other geosyntheticdeployment equipment, leach condensatelrain lines outside the limits of waste in critical areas
atepipe placement including all places where transfer pigiig ~ Of below—ground piping such as wheeveral pipes cross or meet
the lined waste fill area or sideslope riser installation, drainad@ illustrate suficient pipe location and invert information.
blanket placement and thimstallation of all manholes, sumps, (2) REPORTPREPARATION. A comprehensive report containing
sidesloperisers, lift stations and storage tanks. Panoramic viewsletailed narrative describing the closure of the area in a logical
shall be included showing the prepared sub—base and the cdashionshall be prepared. Particular emphasis shall be placed on
pletedliner before and after granular blanket placement. any deviations from the approved plans. Théport shall also

Histo(r_y:t C(r.lg?e(gi)sz_ert Ja?u(ar)y%g)BS(,mrNo. 3%521{.6 26&_8{23.)(1()1 (g),2 @) (td), includethe following information at a minimum:
renum.(intro. y intro.), (a), y om . intro.), y intro.), H H H H
(@) (b), (c), cr (1) (@), (), (). (2) (b, (©), (€) and am. (intro.), (1) (a) t)o Ec)) ((e) (f)?(z) (&) An analysisand discussion of all soil, geomembrane and

(intro.), (a), (f), Register June, 1996, No. 48ef. 7-1-96;CR 05-020am. (2)(f) ~ othergeosynthetic testing work performed. A#nsity and mois
RegisterJanuary 2006 No. 60&f. 2-1-06. ture content testing results shall clearly indicate wHrrbctor
) » curve or line of optimums is applicable to the soil being-com

NR 516.06 Closure of landfill areas.  In addition tothe pacted.Any changes in the referenced Proctor cuwéine of
requirementof s.NR 516.04 (3) all construction documentation gptimumsshall be identified as to when they occurred and why the
minimum information: other geosynthetic testing performed shall be included in an

(1) ENGINEERINGPLANS. A set of 24 inch by 36 inch engineer appendix to the closure documentation report unless other
ing plan sheets, unless an alternative size is approved by #ineangementsvere previously approved by the department. The
departmentn writing, prepared in accordance witt\®R 500.05 raw data shall be summarized usingadulated format. Also
andincluding: includedshall be the make, model, weight and fleoigth of each

(a) A plan sheet documenting the final refuse grades, includingceof equipment used to compact clay
daily or intermediatecover Documentation of grades shall (b) A table containing thicknesses of each layer in the cover
includespot elevations taken on a maximum 100-foot grid aftesystemon a 100—foot grid pattern. When determining soil thick
gradinghas been performed to establish uniform slopes. Doauwessby using surveying information, the table shall contain eleva
mentationof grades for landfills which primarily accepapermill  tions before and after soil layer placement on the 100—foot grid.
sludgeor other low strengtivastes may be performed at the-suror areas less than 4 acres, a 50—foot grid shall be used. As an
faceof the support layeaccompanied witdocumentation of the alternativeto the survey method, soil thickness shall be controlled
thicknessof the support layer on a 100—foot grid and the orientasingsettlement plates and grade stakes, and clay thickness shall
tion of any geosynthetics and pipe used for reinforcement, sepdraestablishedn a 100—foot grid using auger borings. Boreholes
tion, filtration or drainage. For areas less than 4 acres, a 50—-foshallbe backfilled with a soil-bentonite mix such that the in—place
grid shall be used. permeabilityof the backfilled material is equal to or less than the

(b) A plan view drawing for each one—foot thickness of clagurroundingclay cap.
or soil barrier layer placed showing the locations of the various (c) When the auger method is used to determine soil layer
soil testing completednd detailing the tests performed at eacthicknessesa discussion of how the auger boreholes vibak
location.Multiple plan views may be presented on a single-endilled and the materials used.
neeringplan sheet if legibility is not compromised. (d) A table showing gas extraction well construction informa

(c) A plan view drawing showing the locatiofall geomem  tion including: location, surface elevation, depth of the borehole,
branetests,geomembrane panel layout, geomembrane patchep of casing elevation, elevation and length of the solid and-perfo
andseam repairs, and geomembrane destructive samples.  ratedpiping, elevation and lengtf the gravel backfill, bentonite

(d) A plansheet documenting the constructed final cap grade@aland other backfill materials.
prior to topsoil placemenbn a maximum 100-foot grid.  (€) Daily summary reports shall be prepared for each day that
Approvedfinal cap grades shall lhown for the same area in ainstallation of geomembrane or other geosyntheticsither
clearand legible manneFor areas less than 4 acres, a 50—foot gritftemptedor accomplished for composite-capped landitl
shallbe used. shall contain the information required inR 516.05 (2) (e)

(e) A plan sheet documenting the gas and condensate transfef) The rates and types of fertilizeseed and mulch applied.
piping layout, top of header pipe elevatioreach gas extraction Liming requirements shall also be included alavith the actual
well, at all major changes in slope and at the driplegs and the cteof application.
densataank, and the location of the anti-seaflar around pipes  (9) A series of properly labeled 35 millimeter color prints
exiting the waste. which document all major aspects of facility closure. This shall

(f) Cross—sections through tpsed area which are con include panoramic views of the closed area as aglose-up
structedparalleland perpendicular to the base line of the landfilPhotosof the construction processd completed engineering
A minimumof 4 cross sections shall be submitted, 2 of which shaffucturessuch as gas extraction wells or veitswer and flare
bein each direction. Each of the cross-sections shall show all sttionscleanout ports, manholes, gas condensate tanietfagrd
ficial and subsurface features encountered including gas -extrig@rtinentstructures. _
tion wells or vents, leachate lines, and other landfill strucamels /159, ST (g.ﬁtr%rf?g)u%l?g)g(f')\lo(Z)Sgaterg)zzg)_?g Eg)(%r)ogql)N(RZ)ES(l(%)D?
shallbe tied into the grades of adjacent previously filled areas. @htro.), (1) (intro.), (a), (b), (¢), (&), (2) (intro.), (a), (b), (c) and am. (intro.), (1) (a),
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139 DEPARTMENT OF NATURAL RESOURCES NR 516.07
&bg, (Pé éZe)ﬁ(iggggég})ég(g)(ggg),ig%grt:u (B,S §2)1§%)7t0 N(g)lggg%eg{ulrltg%_g%ﬁ, 1. Geomembrane thickness shall be measured at the facility
05-020 am. (1) (b) and (2) (dxegister January 2006 No. 6@ 2-1-06. N & minimum of 5 places per roll to ensure that the matéelak
eredmeets the approved specifications.
NR 516.07 Soil and geomembrane testing require - 2. Geomembrane tensile properties shall be tested at a mini

ments. Testing shall be performed during the construction amdum of one test per 100,008 &if geomembrane installehda

closureof any landfill areas. At a minimunthis testing shall minimum of one test on rolls from each batch of resin used to

include: manufacturerolls delivered on site. énsile properties shall
(_‘]_) LINER SYSTEM AND FINAL COVER SYSTEM CONSTRUCTION. includestrength and elongation in yield and break. If the selected

For all recompacted clay soil constructiahe following tests resindoesnot exhibit a distinct yield point, tensile properties shall
shallbe performed: includestrength and elongation in break.

(a) Dry density and as—placedbisture content shall be deter 3. Geomembrane density and melt index of the polymer shall
minedon an approximate 100~foot grid pattern for each one-fdeg tested at a rate of one test per 100,08@ftgeomembrane
thicknessof clay placed. The grid pattern shall bésef on each installedand a minimum of one test feach batch of resin used
subsequeriayer of tests.A minimum of 2 density and moisture to manufacture rolls delivered on site, unless documentétion
contenttestsfor each one-foot thickness of clay placed shall gerovidedwhich shows the manufacturer perfornesting at the
performedto fully define the degree of soil compaction obtaine8amefrequencies.
in confined areawhere equipment movement is hindered or hand 4. Geomembrane environmensgtess cracking resistance
compactionis necessary documentatiorshall be provided which showisat the manufac

(b) One moisture—density curve or line of optimums analysigrer performeda minimum of one test for each batch of resin used
shall be developed for every 5,000 culyiards or less of clay to manufacture rolls delivered on site.
placedand for each major soil type utilized. At least 5 points shall (b) Pre—qualification tesf®r geomembrane fusion and extru
be established on each curve. If a line of optimums analysis-is psibn welding machines shall beonducted by pre—qualification
formed, at least 2 curves shall be included for each analysis. sdamsun on each welding machine by each seaming technician
representativeample for ever$,000 cubic yards or less of clayperforminggeomembrane welding with that machine. At least
placedshall be analyzed for grain size distribution through thenetest shall be performed at the start of each work dagefcin
.002millimeter particle size and for Atterlgelimits. If apparent machineto be used and by each technician that will be using the
changesn soil quality are observed during clay placement, a onenachine. The testhall be repeated at intervals of no greater than
point Proctor analysis shall be utilized to verify thgplicability 5 hours and with additional test runs following work interruptions,
of previously analyzed moisture—density curves. weatherchanges, changes to machine settings for temperature or

(c) A minimumof one undisturbed sample for each acre or lespeedor as directed by the quality assurance engineer or qualified
for every one—foothickness of clay placement shall be retrievetechnician A portion of each pre—qualificatiapecimen shall be
andanalyzed for Atterberlimits, grainsize distribution through testedin the field for acceptable tensile strengtéstlresults shall
the .002 millimeterparticle size, moisture content and dry densitye collated for documentation along with notes on date, ambient
Laboratoryhydraulic conductivity testasing efective stresses temperaturethe technician and seaming machine used to make
lessthan or equal to 5 psi and hydraulic gradients less than or edbgiseam, welding temperature, machine speed setting, and results
to 30 shall beperformed on every third undisturbed sample. Thef field tests. ®sting of prequalification weld samples shall be
departmentmay require that portion of the hydraulic conductiv conducted using the requirements of. p&y 4. Acceptable test
ity testing for liner documentation be performed using leachatésultsshall meet the requirements of f&) 5.

(1m) SUBGRADEAND BERM COMPACTION. For all recompacted  (€) Constructed geomembrane seam testing and sarshiitig
soil used in subgrade and berm construction, the following tebigcompleted by or observed by the quality assurance engineer
shallbe performed: qualified technician.

(a) Dry density and as—placedbisture content shall be deter 1. Nondestructive field seam testislgall be performed on all
minedon an approximate 1d0ot grid pattern for each one footseamsof geomembrane attached by welding or by mechanical
thicknessof soil placed. The grid patteshall be dfet on each attachmentso other geomembrane sheet, plastic plate and pipe
subsequeniayer of tests. A minimum of 2 density and moistur@enetrations.
contenttestsfor each one foot thickness of soil placed shall be per 2. Destructive seam test samples shall be taken at a rate of one
formedto fully define the degree of soil compaction obtaiired sampleper 500 feet of fusion seam accomplished, unless another
confinedareas where equipment movement is hindered or hadquencyor spacing is approved by the department. For landfills
compactions necessary conductingleak location testing in accordance with .p@a),

(b) One moisture—density curve or line of optimums analysitestructiveseam test samplsball be taken at a rate of one sample
shall be developed for every 5,000 cubic yards or less of spiér1,000 feet of fusion seam accomplished, unless another fre
placedand for each major soil type utilized. At least 5 points shajuencyor spacing is approved liye department. A portion of the
be established on each curve. If a line of optimums analysis-is pgampleshallbe tested both in the field and in the laboratory for
formed,at least 2 curves shall be includedeach analysis. A rep shearand peel witha minimum of 5 samples for each test type.
resentativesample for everys,000 cubic yards or less of soilThe quality assurancengineer or qualified technician shall
placedshall be analyzed for grain size distribution through thehoosethe location of the destructive seam samples.
.002millimeter particle size and for Atterlgelimits. If apparent 3. Destructive samples shall be taken from at least one end of
changesn soil quality are observed during spibcement, a one- eachfusion weld greater than 100 feet long and tested. Samples

point Proctor analysis shall be utilized to verify deplicability  shallbe subjected to a minimum of one field test each in shear and
of previously analyzed moisture—density curves. peelmode.

(2) GeomemBRANE. For all geomembrane installatiottse 4. Fieldshear and peel tests of geomembrane seams and geo
following testing shall be performed. The testing shall be pahembraneshall be performed using standardized specimen sizes
formedby the quality assurance engineer or anolfigoratory in tensile testing machines. Ttensile testing machine shall be
not affiliated with the quality control testing. equippedwith electrically controlled and smoothly moving jaw

(a) Conformance sampling and testing shall be condwaied separatiorapparatusshall be capable of adjustments and defined
geomembranenaterials delivered on site and useccamstrue  settingsfor jaw separation rate, and shall display jaw separation
tion. Sampling shall be conducted by the quality assurance emgitesandtensile loadings exerted on the geomembrane samples.
neeror qualified technician. Tensiletesting machineshall be accompanied by documentation
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NR 516.07 WISCONSINADMINISTRATIVE CODE 140

for calibration conducted within 3 montb&the start of geomem cubicyards of material placed-or smaller landfills where cen
braneinstallation. Geomembrane samples shall be prepared structionof a liner or cap area involves lesser volumes, a-mini
field analysedy use of templates and cutting tools that prepareum of 2 samples shall be tested..
uniformly sized samples. (b) One remolded laboratory hydraulic conductivity test for
5. Field and laboratory shear and peel testing of geemesach2,500 cubic yards of sand drainage material placeds&ie
braneseam samples shall include a minimum of 5 peel tests gpidsshall be tested at thanticipated field densityrhe moisture
5 shear tests. Fusion welds shall be tested on both sides of thea@itentand density oéach sample shall be recorded. The depart
channel track Acceptable test results shall be defined by a-mininentmay require that a portion of thgdraulic conductivity tests
mum of 4 of the 5 samplefar peel and shear testing meeting obe performed using leachate. For smal@ndfills where con
exceedingminimum tensile strength and elongatie@guirements structionof a liner or cap area involves lesser volumes, a-mini
and 5 of the 5 samples exhibiting acceptable weld separatiorumof 2 samples shall be tested. No hydraulic conductiegis
behavior. arerequired if washed stone or gravel is used.

(d) Leak location testing of the installed geomembrane shall (¢) The department may require that chemical durability test
be completed by or observed by the quality assurance engineeing of the material when exposed to leachate be performed.
qualified technician. Leak location testing shall be conducted (4) BeppiNG MATERIAL. During placement of leachatellec
after the leachate collection layer has been plamedhe base tion pipes, lysimeter pipes, and groundwater collection pipes, the
gradesand lower half of the sideslopes. Documentation of tiellowing tests shall be performed on the backfill material:
testingmethod shall includelescription of the procedures and (3) One grain size distribution to the #200 siéeeach 1,000
photodocumentation. Documentatiohall detected defects and|inear feet of trench. For construction projects witbmbined
repairsshall includethe testing data for geomembrane sheet afénchlengths of less than 3,000 feet, a minimum of 3 grain size
weldingand photo documentation of the defect prior to and aftghalyseshallbe conducted. Bedding for solid wall piping associ
repairs. atedwith transfer ofleachate, groundwater or lysimeter fluids

(2m) GEOSYNTHETICCLAY LINERS AND SOIL BARRIER LAYERS.  shallbe tested at the same frequency but only to the #4 sieve.
Testingshall be performed on the GCL and soil barrier laysr (b) One grain size distribution to the #200 sieve for each 500
aminimum, this testing shall include: cubicyards of drainage material placed in collection sumps.
~ (a) Testing of the GCL material delivered to the sitell (c) The department may require that chemical durability test
includethe following, unless documentation is provided for-tesfng of the material when exposed to leachate and laboratory
ing performed by the GCmanufacturer prior to shipping panelshydraulic conductivity testing be performed.
to the landfill: (5) FINAL cover. During construction of the final cover sys

1. Clay mass per unit area shalltbeted at a rate of one testem, the following tests shall be performed:
per 40,000 £ of GCL installed; results shall be reported at 0% (a) Thickness of a support layer in the ficawer for landfills
moisturecontent. which accept primarily papermill sludge or other low strength
2. Grab and peel tensile strength, expressed as machine difggsteson a 100—foot grid. The source and composition of the sup
tion and cross directiorshall be tested using ASTM-D6768-02port layer shall bedocumented by a description of the materials

at a rate of one test per 100,000dt GCL installed. usedin the support layer
3. Index flux shall be tested using ASTM-D6496-99 at a rate (b) One grain size distribution to the #200 sieve for each 1,000
of one test per 100,00¢*fof GCL installed. cubicyards of gravel used for pipe bedding and drain outlets for
4. Bentonite recovered from GCL sample shall be tested féye drain layer and toe drain.
free swell at a rate of one test per 100,060ftGCL installed. (c) The department may require testing of samples of geotex
(b) Testing of the soil barrier layer shall be conductefbhs tiles, geocomposite drains or other geosyntheiaterials used in
lows: constructionof the final cover system.

1. Dry density and as—placed moisture content shall be-detglio th) G5t (mosa) 0. (o (o 1 fram N o160 b e S,
minedon an approximate 100—foot grid pattern for each one—fqa}(intro.), (a), (b), (4) (intro.), (a) and am. (intrqd) (intro.), (a), (b), (), (3) (intro.),
thicknessof soil placed. The grid patteshall be diset on each 0% (MEE)) ()2 ) 0, S (0 O O et 1607, Nobon.
subsequenlayer of tests. A minimum of 2 density and moistures_9”1-97.CR 04-077cr. (2) (d)Register November 2005 No. 53. 12-1-05;
contenttests for each one—foot thickness of soil placed shall b 05-020cr. (1m), (2) (c) 5. and (2m), am. (2) ®pgister January 2006 Ne01,
performedto fully define the degree of soil compaction obtainefff; 2,1-06:CR 06-026 am. (2) (c) 2. Register December 2006 No. 612f.
in confined areawhere equipment movement is hindered or hand '
compactions necessary NR 516.08 Testing requirements for landfills with

2. One moisture—density curve or line of optimums analysixtended collection lines. (1) REQUIREMENTS. Landfills
shall be developed for every 5,000 cubic yards or less of sghall meet the requirements of suk) and(3) where they will
placedand for each major soil type utilized. At least 5 points shaltceptmunicipal solid waste and contain leachate collection lines
be established on each curve. If a line of optimums analysis-is pgratexceed 1,200 feet from the end of ealganout to the toe of
formed,at least 2 curves shall be included for each analysis. the oppositeslope. Where the requirements of this sectidierdif
representativeample for every 5,000 cubic yards or less of sditom other requirements of this chaptifreserequirementshall
placedshall be analyzed for grain size distribution through thake precedence.

.002millimeter particle size and for Atterbgtimits. If apparent  (2) ppeanp TRENCH. In addition to the information specified
changesn soil quality are observed during spiicement, a one- iy s.NR 516.04 (3) (d)reports documenting the construction of
point Proctor analysis shall be utilized to verify tgplicability  a|| new landfill areas shall include the following information, at
of previously analyzed moisture—density curves. aminimum:

(3) DRAINAGE BLANKET. During placement of the leachate (a) Observations of collection trench and leachatiéection
drainageblanket over the lineor the granular drain layer in thepjpeinstallation. Observations shall verify that collection pipe is
final cover the following testing shall be performed: handledand placed in a mannérat prevents holes from being

(a) If sand is used, one grain size distribution to the #200 sidWeckedby mudand that assures that holes are located 45 degrees
for each 1,000 cubic yards of material placed. For lasdemes, from the springline. Records shall note any changes in alignment
aminimum of 4 samples shall be tested. If washed stone or gravktollectiontrenches or leachate collection pipes and construc
is used, one grain size distribution to the #200 sierveach 5,000 tion methods whichproduce obstructions or interference with
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pipe cleaning equipment. Specificationspifie, specialty fittings (b) This section does not apply to approval of construaifon
and sweep bends installed in construction shall be included any of the following:

tablesor appendices to reports. Documentation of svixeyls 1. Liners, leachate collection pipes within the landfill or any
shallinclude the fabrl_cated or f_l_eld—achleved_ r_adlus of bend a%ercomponent that would require removalgiste to Comp|ete
conformancewith minimum radiiof bend specified by approved future reconstruction of the component, because this is not eonsid
plansor required by the departmesiplan approval. Reports shalleredlow risk.

describemethods usetb provide support and cover for collection 2. Any component for which improper construction or failure

pipe, specialty fittings and sweep bends. _ of the component could result in leachate being released outside
(b) Documentation of the presence of registered engineersj@s limits of waste fill, because this is not considered low risk,
qualifiedtechnicians providing quality assurance monitoring dugxceptthat approval of construction documentation for the repair
ing all aspects oihstallation of leachate collection pipe and pipef existing components may be submitted under this section.
beddingand placement of aggregate cover over the pipe. 3 Apy portion of the finatapping system that would result
(c) Documentation of initial leachate collection pipe cleaning, 3 reduced amount of financial assurance.
after placement of the leachate collection lay€his documenta 4. Any component or feature that would result in a violation

tion shall |ncIU(je, at a minimum: . of the approved plan of operation.
1. The equipment, methods and chemicals that were used suc

cessfullyto insert cleanout devices through all leachate coIIecti%(Z) PROCEDURE A construction documentation report is

; . - emedapproved if all of the following occur:
pipesfrom each access poit, at a minimum, the toe of the oppo . .
site sideslope. (&) The owner or operator submits a written proposal to the

> Th . h hi departmentvhich describes the construction that has beerr com
- /M€ necessary minimum Nose or machine Préssurfipeq with the proposal, the owner or operator shall submit a
nozzles,hosematerials and other features necessary to achi

3 ’ . Sverletter that includes all of the following:
successfutleaning of leachate collection pipes.

N ) . 1. Identification ofthe applicable subdivision of suli) (a)
3. Anysignificant adaptations needed to complete pipe €legfe ¢ nstryuction falls under arsistatement requesting review of

ing, and any problems encountered in pipe cleaning and their ' construction documentation under the expedited process out

lution. _ - ___linedin this section.
4. Any repairs or modifications made to the collection piping 2. A brief description of the proposal

n r%s'pggzgrzonfzﬁ dzggncslic?rt];]r;goo?:g:?c;r the necessar . _(b) Either the department does not object to the construction
' P : Op i ¥-€aYBcumentatiowithin 30 days after receipt of the notice under par
ment, specifications, andperating conditions for future pipe ;)" the department withdraws its objection to the proposal.
cleaning. _ _ Notification by the department that it doest consider construc
(3). SoiL TESTING. Testing shall be performed during the €ontion documentation submittashder sub(1) (a) 7.to pose a low
structionof anylandfill areas. At a minimum, this testing shallotentialrisk of adverse impacts on public health or the environ
includetest results from a minimum of one hydragleanductivity mentin the event of improper construction or failure of the feature

testperformedon representative samples of drainage media usggh|be considered to ke objection, and therefore subject to the
for the leachate collection blankand for the leachate collection gisputeresolution process of sugg).

trenchbackfill. The test procedui@nd any adaptations used to
accommodatdigh—capacity drainage material shall be identifieq3
History: CR 04-077cr. Register November 2005 No. 53. 12-01-05CR

(c) The departmerg’ technical review time does not exceed
hours to determine whether the proposal is low risk and com

06-026 am. (1), Register December 2006 No. 612ff, 1-1-07. pleteany other tasks necessary to review the request.
(d) The appropriate review fee is paid in accordance with ch.
NR 516.09 Expedited construction documentation NR 520 Table 3.
approval. (1) AppuicaBiLITY. (@) If requested by the ownar (e) All of the following also occur:

operatorfhis section applies to all proposals for approval of con 'y - he construction was completed in a manner consistent
struitjlon(tjocurrllentat_lop,t_excefpt thto?etldentlgeq '.”'tl(’lat)z thatl with the approved plan of operatidncluding all construction
would not result in aviolation of a statute or administrative ru e'ﬂuality 2SSUANCe Measures.

andwould not require issuance of an exemption by the depa 2. The submittal includesll construction documentation

nmoetTitr'nCitzgsttgutﬂéoposié?,v\f\l%lFh this section appiiesiude, but are specifiedby the plan of operation approval, including applicable
" - rulesin chs.NR 500and516, and specifications provided in the
1. Features located outside the limits of waste that do net P, of operation report as approved by the department
vide primary or secondargontainment for leachate or landfill 3. The applicant properly notified the departmefihe c.on
gas. . . - . . _structionof any features for which a construction inspection is
2. W\eigh stations, buildings or roads located outside the I'mﬁf)ech‘ied by plan approval condition, anfér any inspections
of wast?, ||nclgd|ng building areas used toafpl inspect incomM o, njeted by the department, the appropriate construction
Ing waste loads. _ __inspectionfee is paid in accordance with ¢tiR 52Q Table 3.
3. Features that are temporary and will be removed within 2 (3) DISPUTERESOLUTION (a) If the department objects to an

years,including intermediate cover . _expeditedconstructiondocumentation approval under si),
4. Leachate or gas well installation, or leachate recirculatighe following procedures apply:

systems. . 1. Within 20 days after the department objects to the comstruc

5. Replacement of damaged or nonfunctional features of gash documentation, the owner or operator may file a requiéist
extraction systems or leachate head wells that do not insitive the secretary of the department fot@nference to discuss therea
nificant changes in design, location or materials of constructiogenablenessf the departmerg’objection to the construction doc

6. Portions of the final capping system thatuld not result umentation.
in a reduced amount of financial assurance. 2. The secretary may designate appropriate deparipeent

7. Except as provided under pép), other featuresleter sonnelto confer with the owner or operator regardingréeson
mined by the department to pose low potential déladverse ablenessf the objection. The designated department personnel
impactson public health or the environment in the eveft shallinclude supervisory personnel whim not participate in the
improperconstruction or failure of the constructed feature.  objectionto the construction documentation.
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3. Thedepartment personnel designated by the secretary shall
make arrangements tonfer with the owner or operator at the-ear
liest practicaltime. The department shall promptly notify the
owneror operatoiin writing whether or not the objection to the
constructiondocumentation will be withdrawn.

(b) This section does notfaft inany manner any other previ
sion of law authorizing administrative or judicial review of a

departmenbbjection under this section.
History: CR 05-020cr. Register January 2006 No. 6@&f. 2-1-06; correction
madeunder s. 13.93 (2m) (b) 1., StaRegister January 2006 No. 601

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page

Register December 2006 No. 612 is the date the chapter was last published. Report errors (608) 266—-3151.


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/cr/2005/20
http://docs.legis.wisconsin.gov/document/register/601/b/toc
http://docs.legis.wisconsin.gov/document/register/601/b/toc

